In their letter on the quantum Child-Langmuir law, Ang et al [1] include exchange correlation effects within the Kohn-Sham density functional theory (DFT) [2] and explore numerically the maximum transmitted current (J max ) in nanogaps. We show here that the calculations are in error as the exchange-correlation component of the chemical potential has been ignored while fixing the boundary conditions for the Hartree potential.
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The analysis in [1] is based on solving the timeindependnent Schrodinger equation −d 2 ψ/dx 2 +V ef f ψ = Eψ with an effective potential energy, V ef f = −eV + V xc × E H , where E H = e 2 /(4πǫ 0 a 0 ) is the Hartree energy, a 0 the Bohr radius,
1/3 is the Wigner-Seitz radius, n the electron number density and e the magnitude of the electronic charge. In the above, ǫ xc is the exchangecorrelation energy density within the local density approximation, and V is the Hartree potential satisfying the Poisson equation These equations are solved in a nanogap with the wavefunction ψ and its derivative matched at the collector boundary under certain assumptions (Ref. [3] addresses one of these).
We first note that the applied voltage difference, V g = −(µ C − µ E )/e where µ C and µ E refer respectively to the chemical potential at the collector and injection planes. For convenience, we consider the reference as µ E = −eV (0) + V xc (0) × E H = 0 so that E = 0 refers to injection from the Fermi level. Thus
In writing the above, we have implicitly assumed continuity of the chemical potential at the interfaces under steady-state conditions. Note that when exchange-correlation is neglected altogether, the boundary conditions for V are V (0) = 0 and V (D) = V g respectively as assumed in [1] .
When V xc is substantial, and the boundary conditions chosen are V (D) = V g and V (0) = 0, the results can be unphysical. As an example, consider the case D = 1nm, V g = 0.1V and E = 0. Using the formalism of Ref. [1] , J max turns out to be J max ≃ 278J CL where J CL is the classical Child-Langmuir current density. The corresponding effective potential energy is shown in Fig. 1 . Note that V ef f is negative everywhere. The injection energy E has clearly no relation to the effective potential at either end of the nanogap.
The corrected boundary conditions for V lead to J max ≃ 3.4J CL . The corresponding effective potential is shown in Fig. 1 (bottom) . The error in determining the quantum Child-Langmuir law is therefore substantial.
In regimes where V xc is negligible (large V g or D), V (D) = V g and V (0) = 0 are approximately the correct boundary conditions within the formalism of Ref.
[1] as we have verified for D = 50nm, V g = 50V and E = 0.
Finally, we note that the error in boundary conditions for V persists in subsequent publications by the authors of Ref. [1] . Results incorporating the rectified boundary conditions for V and improved boundary conditions for ψ will be published in a separate communication.
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